Background: The hairdressing trade may potentially expose its practitioners and their customers to blood-borne infections. Methods: Knowledge, attitudes and behaviours towards occupational risk of HIV, HBV and HCV infections were evaluated in a cross-sectional survey, conducted during spring 2008, in 105 out of 112 randomly selected hairdressers of Palermo. Participants were queried by answering to an anonymous questionnaire. Results: Most of hairdressers (93.3%) knew that HIV and hepatitis are transmitted through parenteral route and could also be transmitted by razors. The availability of gloves was inadequate, up to 30% of the participants never used them and up to 50% usually reused them. In total, 90 respondents stated to perform a sterilization process of the cutting instruments by ultraviolet light, but only 70 sterilized the articles between two customers and only 34.3% executed a daily disinfection of the hair brushes. Statistical analysis showed that younger age and post-primary school instruction were significantly associated with knowledge and procedures that could prevent transmission of blood-borne virus (P = 0.01 and P < 0.01, respectively). Moreover, only 32 hairdressers agreed to participate to a free specific course on occupational risk offered by the University of Palermo. Conclusion: Although the level of awareness among hairdressers about HIV, hepatitis and risk of transmission was good, there were some unsafe practices that may lead to infections due to blood-borne viruses. The present article highlights the need to improve specific health messages in media campaigns carried out to general population, diffusing more appropriate educational materials for salons and organizing obligatory refresher courses for the hairdressing sector. 
Introduction
T he blood-borne viruses, HIV, HBV and HCV, infect hundreds of millions of people worldwide and their continuous spread depends on unsafe use of therapeutic injections, blood transfusions, mother to child transmission, unsafe sexual practices and beauty treatments (tattooing, piercing, manicure, pedicure and barber shop shaving) with instruments which are not properly sterilized.
1,2 Therefore, rigorous sterilization procedures are essential to avoid any contamination of blood-borne viruses of therapeutic and beauty instruments, particularly, because HBV is not easily inactivated by drying, simple detergents or alcohol 3 and HCV can survive in plasma, after drying and environmental exposure to room temperature, for at least 16 h. 4 Razor sharing and shaves from the barbers have been identified as an important risk for blood-borne viruses spread in several investigations carried out all over the world. In many parts of Africa and Asia, the widespread cultural practice of shaving at a shop or roadside barber is an underestimated route of blood-borne viral disease transmission. 5 In Ethiopia, among patients with sexually transmitted diseases, shaving at a barber shop was an identified risk factor positively associated with HIV-1 seropositivity, 6 and in Egypt a study on HCV seroprevalence has shown that shaving at community barbers was a characteristic exposure for the viral transmission. 7 Besides therapeutic injections, daily facial shave has also been identified as risk factors for HCV in Pakistan. 8 Exposure to HBV, HCV and HIV during beauty procedures, including the role of hairdressers, is a risk reported also in industrialized countries. In Italy, the National Epidemiological Surveillance System for Acute Viral Hepatitis (SEIEVA) has shown an association between acute viral hepatitis B infection and barber shop shaving and between acute viral hepatitis C and tattooing; 2 moreover, several other epidemiological studies have supported the correlation between tattooing and hepatitis C infection in Taiwan, 9 in Norway, 10 in New Mexico, 11 in Texas 12 and in Japan. 13 Several Italian population-based surveys have shown a high prevalence of chronic HCV infection with a clear north to south gradient.
14 Recently in Sicily (South Italy), Ferraro and co-workers 15, 16 showed a prevalence for anti-HCV of 10.4% in a small rural town. None of the subjects, tested positive, reported intravenous drug use or sexual promiscuity, suggesting a possible HCV spread through unsafe medical practices or the use of shaving tools in common. 15, 16 In the last few decades, hairdressing has increased in worldwide popularity. Actually Italy accounts for the highest number of salons in the European Union, employing the largest number of workers in the sector (280 000 individuals). 17 Moreover, international literature shows a lack of exhaustive data on behaviours and practices related to beauty activities and only few studies were available in developed countries. 18 The aim of the present study was to examine the knowledge, hygiene practices and risk factors for blood-borne infections in a randomly selected sample of hairdressers of Palermo city (South Italy). questionnaire, comprising 24 questions, in Palermo city (South Italy). One hundred and twelve shops were randomly selected from 1032 salons recorded at the Palermo Chamber of Trade.
The shops were visited in order to explain the purpose of the study and obtain informed verbal consent from the study participants. For each salon, one shop owner who accepted to participate to the study was interviewed by questionnaire.
One hundred and five hairdressers were willing to participate and were enrolled into the survey; seven hairdressers refused to answer and were excluded from the study.
The standardized questionnaires were then left and they were later returned anonymously. A series of closed single choice questions (n = 13) were asked regarding the respondents' knowledge about HIV and hepatitis, their mode of transmission, infectious risk associated with blood exposure in the hairdressing sector (i) and attitude and practices towards preventive measures (ii). In addition, demographic characteristics (i.e. sex, age, education level, length of service, etc.) and environmental conditions (i.e. the presence of air conditioning, size of the working place, etc.) were also collected. The questionnaire was first pilot tested before the final submission. The choice of using closed questions in the final version of the questionnaire was conceived after examining the results obtained from the preliminary pilot phase. Closed and open-ended questions were both present in the first version of questionnaire but a large number of answers given to open-ended questions were missing, inappropriate with respect to the question or illegible. These last findings were already described by others being often attributed to higher mental efforts required from open-ended questions. 19, 20 (i) Knowledge of HIV, HBV, HCV infectious risk-The participants were asked to answer to eight statements related to the knowledge of: (a) HBV, HCV and HIV transmission and associated diseases; (b) sources of information (i.e. mass media, refresher course and family doctor); (c) awareness of the blood-borne occupational risk and conditions that increase risk of transmitting hepatitis and HIV among hairdressers; and (d) vaccination against hepatitis B. (ii) Attitude and practices towards preventive measuresSubjects were asked to indicate the mode and the occasion (i.e. at the end of the day or of the week) of decontamination and sterilization of the equipment (hairbrush, razor, comb, scissor, etc.), the use of disposable materials and the circumstances of glove use (i.e. during application of hair dye, manicure/chiropody and shampoo) and of hand washing. Questions about frequency and the method of decontamination of instruments were used to understand infectious risk level for themselves and for their customers.
At the end, the questionnaire requested information on respondent's willingness to participate in a free refresher course offered by the University of Palermo about infectious occupational risk in the hairdressing sector.
Statistical analysis
The sample size was calculated by using Epi-Info software version 3.3, assuming a conservative prevalence of 50% of subjects having the adequate practice or knowledge for each question, with a precision of 10% and a 95% confidence level. Proportions with their 95% confidence intervals were computed.
Knowledge, attitudes and practices were scored with summed values of 13 questions about HIV, HBV and HCV. Each answer received 0 point if adequate or 1 point if inadequate, so that the maximum inadequate score was 13. Independent-samples Student's t-test and ANOVA were used for comparing knowledge and practices scores between subgroups with different socio-demographic and occupational characteristics. All the statistical analysis were performed by R software package. 21 
Results
The socio-demographic characteristics of 105 (93.7%) responders, who accepted to participate to the study, out of 112 randomly selected hairdressers are shown in table 1.
The majority of participants to the study were males (81.9%), married (66.7%) and with secondary education (66.7%). Fifty-five (52.4%) were aged between 31 and 50 years and fifty-nine (56.2%) had between 11 and 30 years of work experience. About half of the responders reported to be the only worker in their own business, to have less than 10 clients per day and to work in a salon smaller than 40 m 2 . Finally, 29 (27.6%) have never heard the possibility of preventing HBV through vaccination and 40 (38.1%) did not consider HBV, HCV and HIV as a real risk for themselves and for their clients. The frequencies of selfreported job-related practices of hairdressers interviewed are given in table 3.
Hand washing between different clients was practiced by 94 of 105 (89.5%). Towels and razors/blades were reused by 33.3% and 18.1% of respondents, respectively. Although disposable gloves were available to 68 hairdressers, only 15 (14.3%) of them declared to change gloves between different clients while the remaining 53 (50.5%) reused the same gloves. After an accidental cut of the customers, only 22 subjects (20.9%) urged to wear gloves while a large majority (79.1%) continued to work without precautions. A total of 87 (82.9%) respondents disinfected any injured area with antiseptic with alcohol-based solution.
Ninety individuals (85.7%) guaranteed adequate processes of disinfection/sterilization of own reusable instruments. Thirty-five responders (33.3%) stated reusing sterilized instruments with different customers.
A large proportion of hairdressers (65.7%) did not consider as important disinfection/sterilization of hair brushes at least once a day. Only 47 (44.8%) claimed to be immunized against hepatitis B virus infection.
Therefore the totality of respondents reported at least one inadequate practice that could put themselves or their clients at risk of transmission of blood-borne pathogens or other infections (data not shown).
Hairdressers were also asked about the media they usually used for information and entertainment (data not shown). Fifty-eight hairdressers (55.2%) received information on occupational biological risks by watching television or reading newspapers while 19 (18.1%) informed their working practices through professional courses, 13 (12.4%) through general conversation and 6 (5.7%) through family physician (9 were non-response).
The univariate statistical associations between the mean scores of inadequate knowledge/practices and sociodemographic characteristics of responders are shown in table 4. Male sex, a shorter work experience, having lower number of customers and smaller size of salons were characterized by higher mean scores of inadequate knowledge and practices but they did not reach a statistical significance.
Differently, younger age and post-primary school instruction were significantly associated with information and procedures that could prevent transmission of bloodborne virus infections (P = 0.01 and P < 0.01, respectively). In detail, primary schooling had higher inadequacy (mean 8.5) compared to secondary (6.2) or hairdressing school (6.5).
Finally, only 32 hairdressers (30.5%) were willing to attend a specific course on biological risk and its prevention; 57 (54.3%) did not agree because of a lack of free time or because their knowledge were considered enough and 16 (15.2%) were not responders (data not shown).
Discussion
Our results show that the concept of infectious risk associated with blood is not well understood by many hairdressers Biological risk in hairdressers of Palermo of Palermo city. Most participants seem to have good knowledge of the mechanisms by which beauty treatments, including hairdressing, might transmit haematic pathogens. However, results of the present survey highlight that a general good knowledge is often accompanied by practices and behaviours that could be linked to a possible occupational transmission risk of infection due to contact with blood of asymptomatic carrier clients with HBV, HCV and HIV. Among different blood-borne viruses, the level of knowledge about HIV and its mode of transmission were found to be relatively high probably depending on the national media campaigns carried out in the last years in our country. Hence, hepatitis B resulted as the more known infection. This last finding could be consistent with its older discovery and with the presence of pre-exposure protection achieved by vaccination; in fact, nearly the half of those interviewed were vaccinated against virus B infection. Very surprisingly, although it is a recently identified virus, about 65% of the hairdressers knew of HCV and its mode of transmission.
Among unsafe practices, it was to be a common practice to do not wear gloves after an accidental cut on customers, and, approximately, half of those interviewed referred to reuse the same blades on multiple clients.
Similar behaviours of barbers have also been reported in studies carried out in India and Pakistan. Micro-trauma caused during a shave can contaminate the razor, and reuse of such a razor may result in transmission of the viruses. The probability of transmission increases with the frequency of the reuse. 22 Moreover, the reuse of razors/blades and also of the towels might cause transmission not only of blood-borne viruses but also of localized cutaneous bacterial/fungal infections. In northern California, shaving the legs with a razor before pedicure was a risk factor for an outbreak of Mycobacterium fortuitum furunculosis.
23
Our results showed also other particular situations in which practitioners or customers might be exposed to infections of various agents.
Most of participants stated using disposable gloves but admitted to reuse them, dramatically increasing the risk of exposure both to microorganisms 24 and allergenic chemicals. 25 Improper use of gloves during hairdressing could result in failure to prevent the occupational infections because gloves can become carriers of pathogens through contact of contaminated surfaces. Studies have shown that microorganisms including Escherichia coli, Staphylococcus aureus and viruses could be transferred from infected sources to gloves, making gloves a potential source of microbial contamination. 26 Moreover, in hairdressing, the protective role of gloving is also against chemical contact because occupational contact dermatitis (OCD) caused by skin irritants or allergens is common 26 representing another important aspect of occupational risk.
Although 90 respondents stated they had adequate sterilization processes (use of ultraviolet light), only 70 of them sterilized the articles between one customer and another; moreover, only a scarce percentage executed a daily disinfection of the hair brushes.
The most important reason behind this finding likely is a lack of information about disinfection/sterilization processes.
This last consideration is also strongly supported by revealed association between either poor instruction level or older age and inadequate practices and knowledge of workers in hairdressing settings.
The small group of subjects who agreed to participate to a free specific course on biological occupational risk and preventive measures offered by the University of Palermo shows a scarce inclination to voluntary personal professional training. Therefore, for a large majority of workers, unofficial and often not proper informative sources, such as mass-media, represent the main sources about risks of blood-borne infections in working setting. Finally, this work has identified many situations where there are several biological hazards in practitioners of the hairdressing sector. In this way, public health prevention strategies should be implemented in order to improve education both about epidemiology of HIV, HBV, HCV and disinfection/sterilization procedures. Therefore, it may be also desirable that public authorities produce appropriate educational materials for salons, establishing obligatory refresher course. Training of beauty-workers and rigorous protocols about preventive measures could be important in minimizing the risk of occupational infection with bloodborne viruses.
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Key points
International literature shows a lack of exhaustive data on behaviours and practices related to beauty activities and only few studies were available in developed countries. The present study examined the knowledge, hygiene practices and risk factors for biological risk in a randomly selected sample of hairdressers of Palermo city (South Italy).
The hairdressers' knowledge of infectious risk associated with exposure to blood was adequate but good practices were low. Several practices and behaviours may be linked to a possible transmission risk of infection due to contact with blood of customers with HBV, HCV and HIV. Public health prevention strategies should be implemented in order to improve education both about prevention of HIV, HBV, HCV and disinfection/ sterilization procedures.
